Effects of progesterone and estrogen on endothelial dysfunction in porcine coronary arteries.
The effects of hormone replacement therapy (HRT) on the vascular endothelium have been controversial. In this study, we determined the effects of HRT on endothelium-dependent relaxation in a porcine coronary artery model. Coronary artery rings harvested from female swine were incubated as controls or with estrogen (10(-9), 10(-8), 10(-7) g/L), progesterone (1 x 10(-6), 1 x 10(-5), 5 x 10(-5) g/L), or a combination of the two (10(-8)g/L estrogen, 1 x 10(-5)g/L progesterone). After 24 h in tissue culture, the rings were tested on a myograph system to measure contraction and endothelium-dependent relaxation. Myograph analysis was performed with the thromboxane A2 analogue U46619 for contraction and bradykinin or sodium nitroprusside for relaxation. Nitric oxide synthase (eNOS) levels were determined by immunohistochemistry. Levels of superoxide anion in the progesterone or estrogen treated tissues were assessed by lucigenin-enhanced chemiluminescence analysis. In response to 10(-7)M bradykinin, porcine coronary artery rings treated with 1 x 10(-6), 1 x 10(-5) and 5 x 10(-5) g/L of progesterone showed a significant reduction in endothelium-dependent vasorelaxation by 36%, 45%, and 68%, respectively, as compared to controls (P <0.05). However, rings treated with estrogen showed no significant difference as compared to controls. Furthermore, estrogen treatment with progesterone reversed the effect of progesterone, showing no difference in vessel relaxation as compared to controls. There were no differences in endothelium-independent vasorelaxation (sodium nitroprusside) or in smooth muscle contractility (U46619) between the control and the hormone-treated groups. The eNOS immunoreactivity was reduced in progesterone-treated coronary artery rings. Furthermore, coronary endothelium exposed to progesterone showed a 59% increase in superoxide anion production, while estrogen produced a 67% decrease when compared to controls (P <0.05 for both). This data suggests that the progesterone component of HRT has a detrimental influence on endothelium-dependent relaxation. This effect appears to be related to decreased eNOS levels, as well as increased consumption of NO by superoxide anion in the endothelium of tissues exposed to progesterone. Estrogen can block progesterone-induced endothelial dysfunction and superoxide anion production in the pig coronary artery model.